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(57)Abstract: 

PURPOSE: To obtain an additive composition which is excellent in solubility in a lubricating oil and gives a 
lubricating oil composition having a high viscosity index and an excellent shear stability by using a specified 
carbonate, a plurality of specified copolymers, and a polyalkyl (meth)acrylate as the constituents. 
CONSTITUTION: This composition contains a carbonate represented by the formula R1-0-C(=0)-0-R2 (wherein 
R1 and R2 are each alkyl, cycloalkyl, cycloalkyl- alkyl, aryl, aralkyl, or an alkyl or aralkyl ether containing an ether 
oxygen atom), an oil-soluble ethylene/n-olefin random copolymer (e.g. ethylene/propylene random copolymer) 
having an intrinsic viscosity of 0.25-2.0dl/g, a graft copolymer of this copolymer with an alkyl (preferably a 1-22C 
alkyl) (meth)acrylate, and a polyalkyl (meth)acrylate preferably made from a 1-22C alkyl monomer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following general formula [1] 
R1-0-C(=0)-0-R2 — [1] 

They are the carbonate expressed with (here, both R1 and R2 show the alkyl or the aralkyl ether group containing a 
straight chain or a branching-like alkyl group, a cycloalkyl radical, a cycloalkyl-alkyl group, an aryl group, ah aralkyl 
radical, or ether mold oxygen), and the lubricating-oil-additive constituent characterized by intrinsic viscosity 
containing the graft copolymer of 0.25 thru/or the oil solubility ethylene and the alpha olefin random copolymer of 
2.0 dl/g, poly alkyl (meta) acrylate, and said ethylene and alpha olefin random copolymer and alkyl (meta) acrylate. 
[Claim 2] The lubricating-oil-additive constituent according to claim 1 characterized by R1 or R2 being a carbon 
number 4 thru/or the alkyl group of 60 in a general formula [1]. 

[Claim 3] The lubricating-oil-additive constituent according to claim 1 or 2 with which the ethylene content of oil 
solubility ethylene and an alpha olefin random copolymer is characterized by 30 thru/or 70-mol % and molecular 
weight distribution (weight average molecular weight/number average molecular weight) being [ 3 or less and the 
iodine number ] five or less. 

[Claim 4] The lubricating-oil-additive constituent according to claim 1 to 3 characterized by oil solubility ethylene 
and an alpha olefin random copolymer being ethylene propylene random copolymers. 

[Claim 5] The lubricating-oil-additive constituent according to claim 1 to 4 characterized by the carbon numbers of 
the alkyl group of alkyl (meta) acrylate being 1 thru/or 22. 
[Claim 6] The following general formula [1] 
R1-0-C(=0)-0-R2 ~ [1] 

It is the manufacture approach of the carbonate expressed with (here, both R1 and R2 show the alkyl or the aralkyl 
ether group containing a straight chain or a branching-like alkyl group, a cycloalkyl radical, a cycloalkyl-alkyl group, 
an aryl group, an aralkyl radical, or ether mold oxygen), and the lubricating-oil-additive constituent with which 
intrinsic viscosity is characterized by carrying out the radical polymerization of the alkyl (meta) acrylate under 
existence of the oil solubility ethylene and the alpha olefin random copolymer of 0.25 thru/or 2.0 dl/g. 
[Claim 7] The manufacture approach of a lubricating-oil-additive constituent according to claim 6 that the charge of 
carbonate is characterized by the charge of oil solubility ethylene and an alpha olefin random copolymer being [ the 
charges of 5 thru/or 85 % of the weight, and alkyl (meta) acrylate ] 5 thru/or 85 % of the weight 10 thru/or 90% of 
the weight to the brewing total quantity of carbonate, oil solubility ethylene and an alpha olefin random copolymer, 
and alkyl (meta) acrylate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a lubricating-oil-additive constituent and its manufacture approach. 
In more detail, when it blends with lubricating oils, such as engine oil and gear oil, the viscosity index of the 
compounded oil is made high (temperature dependence of viscosity is made small), the lubricating oil constituent 
excellent in shear stability is given, and it is related with the lubricating-oil-additive constituent which was further 
excellent in the solubility over a lubricating oil, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, the ethylene copolymer, the alkyl (meta) acrylate polymer, etc. are 
used as a viscosity index improver of a car motor oil. However, an ethylene copolymer has an inadequate low- 
temperature viscosity property (when elevated-temperature viscosity of a product lubricating oil is made equivalent, 
a low-temperature viscosity property is so good that low-temperature viscosity is low), although shear stability and 
thickening nature are good. Moreover, an alkyl (meta) acrylate polymer has shear stability and inadequate thickening 
nature, although the low-temperature viscosity property is excellent. 

[0003] In order to solve these troubles, the lubricating oil additive which consists of mixture of an ethylene 
copolymer and an acrylate (meta) polymer is developed. For example, lubricating oil additive using the reactant 
(reaction mixture) which carried out the graft polymerization of the methacrylate monomer to the olefin polymer in 
common solvents, such as aliphatic hydrocarbon, as a compatibilizer of an olefin polymer and polymethacrylate is 
indicated by JP.61 -181 528.A. 

[0004] Moreover, Pori (meta) acrylate is made into a continuous phase, the solvent which is a good solvent is used 
as a dispersed phase, the concentration polymer emulsion using the graft and/or block copolymer of an define 
copolymer and acrylate (meta) as a compatibilizer of a continuous phase and a dispersed phase is indicated by an 
define copolymer and the olefine copolymer not at a good solvent but at Pori (meta) acrylate, and it is indicated by 
JP,55-1 12298,A that it can be used as an oil additive. 

[0005] However, using carbonate for any official report as a solvent or a solvent is not indicated. Moreover, the 
lubricating oil additive of preservation stability and/or the solubility over a lubricating oil manufactured by which 
approach is also inadequate, and the severe demand to various needs in recent years cannot be filled. 
[0006] 

[Problem(s) to be Solved by the Invention] In order that the purpose of this invention may solve the above- 
mentioned trouble, the solubility over a lubricating oil and the preservation stability of itself are the further excellent 
lubricating-oil-additive constituents, and when it blends with a lubricating oil, it makes high the viscosity index of 
this lubricating oil constituent, and is to offer the lubricating-oil-additive constituent which can obtain the 
lubricating oil constituent which was further excellent in shear stability, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] This invention is a following lubricating-oil-additive constituent and its following 
manufacture approach. 

(1) The following general formula [1] 
R1-0-C(=0)-0-R2 — [1] 

They are the carbonate expressed with (here, both R1 and R2 show the alkyl or the aralkyl ether group containing a 
straight chain or a branching-like alkyl group, a cycloalkyl radical, a cycloalkyl-alkyl group, an aryl group, an aralkyl 
radical, or ether mold oxygen), and the lubricating-oil-additive constituent characterized by intrinsic viscosity 
containing the graft copolymer of 0.25 thru/or the oil solubility ethylene and the alpha olefin random copolymer of 
2.0 dl/g, poly alkyl (meta) acrylate, and said ethylene and alpha olefin random copolymer and alkyl (meta) acrylate. 

(2) The following general formula [1] 
R1-0-C(=0)-0-R2 — [1] 

It is the manufacture approach of the carbonate expressed with (here, both R1 and R2 show the alkyl or the aralkyl 
ether group containing a straight chain or a branching-like alkyl group, a cycloalkyl radical, a cycloalkyl-alkyl group, 
an aryl group, an aralkyl radical, or ether mold oxygen), and the lubricating-oil-additive constituent with which 
intrinsic viscosity is characterized by carrying out the radical polymerization of the alkyl (meta) acrylate under 
existence of the oil solubility ethylene and the alpha olefin random copolymer of 0.25 thru/or 2.0 dl/g. 
[0008] The carbonate used by this invention is expressed with said general formula [1]. This carbonate is used as a 
reaction solvent in this invention, and after a reaction is used as a diluent of a lubricating-oil-additive constituent as 
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it is, without dissociating. R1 and R2 in a formula A straight chain or a branching-like alkyl group, a cycloalkyl radical, 
It is the alkyl or the aralkyl ether group hydrocarbon group containing a cycloalkyl-alkyl group, an aryl group, an 
aralkyl radical, or ether mold oxygen. Straight chain [ of 10 thru/or 20 ] or branching-like alkyl group, cycloalkyl 
radical, cycloalkyl-alkyl group, aryl group, and aralkyl radical; or a carbon number is 10 thru/or 60 preferably, a 
carbon number 4 thru/or 60 — [ for example, ] 1 thru/or the alkyl contained 20 times, or an aralkyl ether group is 
raised in ether mold oxygen. R1 and R2 may be the same radicals, and they may be a different radical. In these, the 
dialkyl carbonate each of R1 and whose R2 is alkyl groups is desirable. 

[0009] As a concrete thing of such R1 and R2 An ethyl group, a propyl group, n-butyl, i-butyl, s-butyl, t-butyl, n- 
pentyl radical, i-pentyl radical, a neopentyl radical, n-hexyl group, i-hexyl group, 1, 3-dimethyl butyl, 2, 3-dimethyl 
butyl, n-heptyl radical, i-heptyl radical, 3-methyl hexyl group, n-octyl radical, i-octyl radical, a 2-ethylhexyl radical, 
n-nonyl radical, i-nonyl radical, n-DESHIRURU radical, i-decyl group, n-undecyl radical, i-undecyl radical, n-dodecyl, 
i-dodecyl, n-tridecyl radical, i-tridecyl radical, n-tetradecyl radical, i-tetradecyl radical, an n-pentadecyl group, i- 
pentadecyl group, n-hexadecyl radical, i-hexadecyl radical, an n-heptadecyl radical, an i-heptadecyl radical, n- 
octadecyl radical, i-octadecyl radical, an n-nona decyl group, an i-nona decyl group, Alkyl groups, such as n-ray 
KOSHIRU radical or i-ray KOSHIRU radical; 1-cyclohexyl radical, Cycloalkyl radical;o-tolyl groups, such as a 
methylcyclohexyl radical, a dimethyl cyclohexyl radical, a deca hydronalium naphthyl group, or a tricyclo deca nil 
radical, Aryl groups, such as m-tolyl group, p-tolyl group, 2, 4-xylyl group, a mesityl radical, or 1 -naphthyl group; 
Benzyl, A methylbenzyl radical, beta-phenylethyl radical, 1 -phenylethyl radical, Aralkyl radicals, such as a 1-methyl- 
1-phenylethyl radical, p-methylbenzyl radical, a styryl radical, or a cinnamyl radical; A deca propylene-glycol- 
monomethyl-ether radical, Alkyls, such as an ethylene glycol mono-DESHIRU phenyl ether radical or an ethylene 
glycol MONODESHIRU cyclohexyl ether group, or an aralkyl ether group is raised. 

[0010] These carbonate can be manufactured by the approach of a publication to USP No.2,758,975, EP 0,393,749 
A2, JP,2-296898,A, etc. 

[0011] The intrinsic viscosity which measured in the decalin the oil solubility ethylene and the alpha olefin random 
copolymer (henceforth ethylene and an alpha olefin random copolymer) used by this invention in 135 degrees C is 
0.25 thru/or the liquefied thing which has 2.0 dl/g in the range of 0.30 thru/or 1.8 dl/g preferably. When intrinsic 
viscosity is in this range and it blends with lubricating oils, such as a lubricating oil especially engine oil, and gear oil, 
a viscosity index is raised and the lubricating oil constituent excellent in shear stability is obtained. 
[0012] Moreover, the ethylene and the alpha olefin random copolymer used by this invention have that desirable 
whose molecular weight distribution (weight average molecular weight/number average molecular weight) are two or 
less preferably three or less. When molecular weight distribution are in this range, the shear stability which has the 
good solubility over a lubricating oil, and was excellent to the lubricating oil constituent can be given. 
[0013] The ethylene and the alpha olefin random copolymer furthermore used by this invention have that desirable 
whose degree of crystallinity is 1% or less. When degree of crystallinity is in this range, the shear stability which has 
the good solubility over a lubricating oil, and was excellent to the lubricating oil constituent can be given. 
[0014] As an alpha olefin which constitutes ethylene and an alpha olefin random copolymer, the carbon number 3 of 
a propylene, butene-1, a pentene -1, a hexene -1, a heptene -1, octene -1, decene -1, undecene -1, dodecen -1, 
tridecenoic -1, tetra-decene -1, pentadecene-1, hexa decene -1, heptadecene -1, octadecene -1, nonadecen -1, 
and ray KOSEN-1 grade thru/or the alpha olefin of 20, etc. can be illustrated, the inside of ethylene and an alpha 
olefin random copolymer — these alpha olefins — one sort — or two or more sorts may be contained. A propylene 
is desirable at the point of giving a good low-temperature viscosity property, thermal stability, and a high viscosity 
index to a lubricating oil constituent among these alpha olefins. 

[0015] 30 thru/or 70-mol % and the thing which is in 40 thru/or the 65-mol range of % preferably have [ the 
ethylene and the alpha olefin random copolymer used by this invention ] a desirable ethylene content. When an 
ethylene content is in this range, it has the good solubility to the outstanding low-temperature viscosity property 
and the outstanding lubricating oil. 

[0016] Moreover, the ethylene and the alpha olefin random copolymer used by this invention include ethylene, an 
alpha olefin, and a nonconjugated diene ternary polymerization object. As nonconjugated diene, the diene used as 
one component of EPDM, 1 [ for example, ], 4-hexadiene, ethylidene norbornene, a dicyclopentadiene, etc. can be 
illustrated. The content of such dienes makes the iodine number an index, and it is [ five or less / three or less ] 
preferably desirable that it is one or less especially preferably. When the iodine number is in this range, the good 
lubricating oil constituent of shear stability and oxidation stability can be obtained. 

[0017] Such ethylene and an alpha olefin random copolymer can be manufactured by the approach of a publication 
to JP,62-121710,A, using the catalyst which chanjges from the approach or the zirconium compound, and alumoxane 
of a publication to JP.2-1163.B, using the catalyst which consists of a fusibility vanadium compound or a fusibility 
titanium compound, and an organoaluminium compound. 

[0018] The poly alkyl (meta) acrylate used by this invention is the polymer or copolymer of alkyl (meta) acrylate. the 
alkyl (meta) acrylate of a monomer — the carbon number of an alkyl group — 1 thru/or 22 — it is 1 thru/or 20 
preferably. In addition, in this invention, "AKURI (meta)" means "AKURI and/or a meta-chestnut" 
[0019] Poly alkyl (meta) acrylate can be manufactured by carrying out the polymerization of the above alkyl (meta) 
acrylate by the polymerization method a radical polymerization method etc. is well-known, a radical polymerization 
reaction — the bottom of existence of a radical initiator — reaction temperature 70 thru/or 95 degrees C — 
desirable — 80 thru/or 90 degrees C — it is — 1 — or it is preferably desirable 3 thru/or to carry out for 30 hours 
for 50 hours. 
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[0020] As a radical initiator used for a radical polymerization, alkyl peroxy ester, alkyl peroxide, alkyl hydroxy 
peroxide, and dialkyl peroxide can be raised. In these, t-butyl pel octoate, t-butyl peroxyisopropyl carbonate, etc. 
are desirable. 

[0021] The graft copolymer of the ethylene and the alpha olefin random copolymer, and alkyl (meta) acrylate which 
are used by this invention is a graft copolymer in which alkyl (meta) acrylate carried out graft polymerization to said 
ethylene and alpha olefin random copolymer, the alkyl (meta) acrylate which carries out graft polymerization — 
carrying out — the same alkyl (meta) acrylate as the monomer of said poly alkyl (meta) acrylate is raised. 
[0022] A graft copolymer can be manufactured by carrying out the radical polymerization of the alkyl (meta) acrylate 
to ethylene and an alpha olefin random copolymer. As for a radical polymerization reaction, it is desirable to carry 
out like manufacture of poly alkyl (meta) acrylate. 

[0023] The blending ratio of coal of each component in the lubricating-oil-additive constituent of this invention 
Carbonate does not have 10 and preferably 90% of the weight 20 thru/or 80 % of the weight, Oil solubility ethylene 
and an alpha olefin random copolymer 1 thru/or 50 % of the weight Poly alkyl (meta) acrylate 2 thru/or 40% of the 
weight preferably 1 thru/or 50 % of the weight, It is preferably desirable 5 thru/or for the graft copolymer of 
ethylene and an alpha olefin random copolymer, and alkyl (meta) acrylate to take preferably for 10 thru/or 70 % of 
the weight 80% of the weight 2 thru/or 40% of the weight. 

[0024] In the lubricating-oil-additive constituent of this invention, other components other than the above 
indispensable components, such as alkyl (meta) acrylate or straight mineral oil, may be contained. As for the content 
of other components, it is desirable to blend so that it may become 50 or less % of the weight as a rate of occupying 
in a lubricating-oil-additive constituent. 

[0025] The reactant to which the radical polymerization of said alkyl (meta) acrylate was carried out can be used for 
the lubricating oil additive constituent of this invention as it is under existence of the above carbonate, and ethylene 
and an alpha olefin random copolymer. 

[0026] a radical polymerization reaction — the brewing total quantity of carbonate, oil solubility ethylene and an 
alpha olefin random copolymer, and alkyl (meta) acrylate — receiving — the charge of carbonate — 10 thru/or 90 % 
of the weight — desirable — the charge of 20 thru/or 80 % of the weight, and an oil solubility ethylene and an alpha 
olefin random copolymer — 5 — or it is preferably desirable 5 thru/or for the charge of alkyl (meta) acrylate to 
carry out at 10 thru/or 80 % of the weight preferably 85% of the weight 10 thru/or 80% of the weight 85% of the 
weight. 

[0027] moreover, a radical polymerization reaction — the bottom of existence of a radical initiator — reaction 
temperature 70 thru/or 95 degrees C — desirable — 80 thru/or 90 degrees C — it is — 1 — or it is preferably 
desirable 3 thru/or to carry out for 30 hours for 50 hours. When a polymerization reaction is performed at the 
above-mentioned temperature and a lubricating-oil-additive constituent is blended with a lubricating oil, low- 
temperature viscosity and the engine performance in which shear stability is desirable can be obtained. As a radical 
initiator used for a radical polymerization, the same thing as the aforementioned radical initiator can be used. 
[0028] Although the reaction alkyl (meta) acrylate carries out [ a reaction ] graft polymerization to ethylene and an 
alpha olefin random copolymer mainly becomes at the above-mentioned reaction, the subordinate reaction of the 
radical polymerization and others of alkyl (meta) acrylate also occurs, and the reactant which the graft copolymer of 
carbonate, unreacted unreacted ethylene and alpha olefin random copolymer, ethylene and an alpha olefin random 
copolymer, and alkyl (meta) acrylate and the poly alkyl (meta) acrylate as a solvent contain is obtained. 
[0029] On the occasion of the above-mentioned reaction, other monomers which have polar groups other than alkyl 
(meta) acrylate, such as N-vinyl pyrrolidone, can be added, and a radical polymerization can be performed. Moreover, 
after performing the radical polymerization of the above-mentioned alkyl (meta) acrylate, other monomers which 
have polar groups, such as ethylene, an alpha olefin random copolymer, and N-vinyl pyrrolidone, further may be 
added, and a radical polymerization may be performed further. Thus, when other monomers which have polar groups, 
such as N-vinyl pyrrolidone, are made to react and the obtained lubricating oil additive constituent is added to 
engine oil, the dispersibility of sludges, such as carbon made into an engine, can be raised. 
[0030] A reactant (reaction mixture) can be used for after reaction termination as a lubricating-oil-additive 
constituent as it is. In this case, the carbonate of a general formula [1] used as a reaction solvent is used as the 
solvent or diluent of each component as it is. Moreover, other components other than said reactant, such as 
straight mineral oil, can be blended with a lubricating-oil-additive constituent. As for the content of other 
components, it is desirable to blend so that it may become 50 or less % of the weight as a rate of occupying in a 
lubricating-oil-additive constituent. 

[0031] The lubricating-oil-additive constituent of this invention is excellent in the solubility and preservation 
stability over a lubricating oil. By blending such a lubricating-oil-additive constituent with the base oil which consists 
of straight mineral oil and/or synthetic oil, a viscosity index is high and the lubricating oil constituent which was 
moreover excellent in shear stability is obtained. It is desirable 1 thru/or to make preferably the loadings of the 
lubricating-oil-additive constituent to base oil into 2 thru/or 20 % of the weight 30% of the weight. 
[0032] It will not be restricted especially if it is base oil of the lubricating oil usually used as the above-mentioned 
base oil. As such base oil, for example Neutral oil, bright stock, Straight mineral oil, such as hydrogen contact refined 
oil and contact dewaxing refined oil; Liquefied polybutene, Hydrocarbon system synthetic oil, such as alpha olefin 
oligomer, such as liquefied decene oligomer, and liquefied ethylene alpha-olefin co-oligomer; An adipic-acid G soak 
chill, Dibasic acid ester, such as a sebacic acid G soak chill and sebacic acid dilauryl; the polyol-ester system 
synthetic oil which esterified polyols, such as trimethylol propane, pentaerythritol, and dipentaerythritol, with the 
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fatty acid can be raised. These are one-sort independent or can be used combining two or more sorts. 
[0033] Thus, engine oil for farming machines, such as engine oil for cars, such as the passenger car and truck in 
which the obtained lubricating oil constituent carries the gasoline engine and the diesel power plant, a heavy duty 
vehicle, a tractor, and a two-flower vehicle, gear oil or an automatic-transmission oil; cultivator, and a combined 
harvester and thresher; it can use as industrial use lubricating oils, such as the another boat ship engine oil, a 
shock-absorber oil, industrial use hydraulic oil, industrial use gear oil, vacuum pump oil, and a bearing oil, etc. When 
it adds to fuel-efficient mold car motor oil with which the demand grew in recent years, the outstanding engine 
performance is demonstrated especially in these. 
[0034] 

[Effect of the Invention] Since the lubricating oil additive constituent of this invention contains the graft copolymer 
of specific carbonate, specific specific ethylene and alpha olefin random copolymer, poly alkyl (meta) acrylate, and 
ethylene and an alpha olefin random copolymer and alkyl (meta) acrylate, when the solubility over a lubricating oil 
and the preservation stability of itself are further excellent and blend with a lubricating oil, it can make the viscosity 
index of a lubricating oil constituent high, and can obtain the lubricating oil constituent which was further excellent 
in shear stability. 

[0035] Moreover, since it was made to carry out the radical polymerization of the alkyl (meta) acrylate, when 
according to the manufacture approach of the lubricating oil additive constituent of this invention the solubility over 
a lubricating oil and the preservation stability of itself are further excellent and blend with a lubricating oil under 
existence of specific carbonate, and specific specific ethylene and alpha olefin random copolymer, the viscosity 
index of a lubricating oil constituent can be made high, and the lubricating oil additive constituent which can obtain 
the lubricating oil constituent which was further excellent in shear stability can be manufactured easily. 
[0036] 

[Example] Hereafter, the example and the example of a comparison of this invention explain this invention 
concretely. However, this invention is not limited to these examples. In addition, the analysis and evaluation in an 
example and the example of a comparison were performed according to the following approach. 
[0037] [Presentation of ethylene and an alpha olefin random copolymer] By 13 C-NMR, the property spectrum 
originating in ethylene and other alpha olefins was detected, and it asked for the constituent ratio of a copolymer 
from the surface ratio of each spectrum. 

[Intrinsic viscosity [eta]] In 135 degrees C, the decalin was used as the solvent and it measured by the approach of 
a publication in Mitsuo Fujii work and a polymer-chemistry introduction. 

[0038] [Molecular weight distribution (weight average molecular weight/number average molecular weight)] 
According to "gel permeation chromatography" of the Takeuchi work and the Maruzen issue, it measured the 
following condition. 

** ** : — made in Shimazu LC-6A column: — the TOSOH CORP. make — polystyrene gel G6000HX, G4000HX, 
G3000HX, and G2000HX ** whenever — 40 ** and ** **: — 0.7 ml/min and ** intermediation: — a 
tetrahydrofuran and mono dispersion polystyrene [0039] by correlation sample:TOSOH CORP. The [iodine number] 
JIS K It measured based on 0070. 

[Kinematic viscosity] JIS K It measured based on 2283. 

[Low-temperature viscosity] It is ASTM about the apparent viscosity in -20 degrees C when dissolving a sample in 
100-N mineral oil (FUJI KOSAN, LTD. article), and setting 100-degree-C kinematic viscosity to 11cSt(s). It 
measured based on D2983. 

[0040] [Shear stability] It is ASTM about this solution to the kinematic viscosity in 40 degrees C when dissolving a 
sample in 100-N mineral oil (FUJI KOSAN, LTD. article), and setting 100-degree-C kinematic viscosity to 11cSt(s). 
Based on D2603, the rate of change of 40-degree-C viscosity after performing an ultrasonic shear test by 
amplitude:28 micron for 2 hours was made into the index. 

[0041] [Dispersibility trial] 1.5g of mixture, and 10g of samples and 88.5g of kerosene of SRF and carbon black of 1 
weight section, and the liquid paraffin of 2 weight sections were mixed, it put into 100ml stoppered glass cylinder, 
SRF and a carbon black sedimentation situation were compared, and five dispersibility was judged by law as follows. 
1 Inside of :2 Hours — Sedimentation Initiation 2 : Less Than One Day — Sedimentation Initiation 3 : Less Than 
Two Days — Sedimentation Initiation 4 : Less Than Four Days — Sedimentation Initiation 5 : [with No One-Week or 
More Sedimentation — 0042] [Preservation stability test] After taking sample 20g in the phi25mmx50mm glass test 
tube and carrying out gentle placement for six weeks (42 days) in 100-degree C air oven, the condition 
(homogeneity or separation) was observed. 

[0043] [Dissolution sex test] After having mixed 40g (a SG class DI package / 150 neutral mineral oil (weight ratio) = 
12.5/87.5) of criteria oils with 10g of samples, taking 30ml of them in the phi25mmx50mm glass test tube and 
carrying out gentle placement for two weeks (14 days) at a room temperature, the condition (homogeneity or 
separation) was observed. 

[0044] To the glass with agitator 1 liter reactor equipped with example 1 nitrogen entrainment tubing, a water cooled 
condenser, a thermometer, and a dropping funnel As a solvent, dialkyl carbonate (trade-name [ the product made 
from LIALCARB-SR-1000/R;MITECS, ] carbon number of alkyl group: 14-15) 76.5g, an ethylene propylene random 
copolymer (ethylene content — 60-mol % — ) propylene content: — 40-mol %, [eta]:0.42 dl/g, and molecular- 
weight-distribution: — having put in 1.95, iodine number:0.6, and less than [ degree-of-crystallinity:1% ] 8.5g, and 
stirring under nitrogen-gas-atmosphere mind, the temperature up was carried out to 100 degrees C, and the 
solution was prepared. 
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[0045] It cooled to the after room temperature, and t-butyl pel octoate (par butyl O; Nippon Oil & Fats Co., Ltd. 
make, trade name) 0.1 5g was added as a radical initiator, and the temperature up was carried out to mixed alkyl 
methacrylate monomer (carbon number of alkyl group; C1 0/C1 6-20=69/31 : weight ratio) 9.5g to 85 degrees C. The 
mixed solution of the 38. Og mixed alkyl methacrylate monomer and 0.66g t-butyl pel octoate which were prepared 
beforehand was dropped at the dropping funnel over 3.5 hours, keeping reaction solution temperature at 85 degrees 
C. After stirring after the completion of dropping for further 2 hours, t-butyl pel octoate 0.1 2g was added further, 
and stirring was continued for 2 hours. 

[0046] After adding 13.3g of the account ethylene propylene random copolymer of Gokami and stirring for 3.5 hours, 
N-vinyl-pyrrolidone 2.9g was added and the temperature up was carried out to 130 degrees C. After adding t-butyl 
pel octoate 0.45g and stirring for 5 hours, keeping a reaction solution at 130 degrees C, it cooled to the room 
temperature and the solution of a lubricating-oil-additive constituent was obtained. The description of this 
lubricating-oil-additive constituent and the evaluation result of the engine performance were shown in Table 1. 
[0047] in example 2 example 1, it carried out like the example 1 as an ethylene propylene random copolymer except 
having used [eta]: 1.0 dl/g, molecular-weight-distribution: 1.6, iodine number:0.8, and the following [ degree-of- 
crystallinity:1% ] ethylene content60-mol % and propylene content:40-mol%. The evaluation result was shown in 
Table 1. 

[0048] in example 3 example 1, it carried out like the example 1 as an ethylene propylene random copolymer except 
having used [eta]: 1.2 dl/g, molecular-weight-distribution: 1.7, iodine number:0.8, and the following [ degree-of- 
crystallinity:1% ] ethylene content60-mol % and propylene content:40-mol%. The evaluation result was shown in 
Table 1. 

[0049] in example 4 example 1, it carried out like the example 1 as an ethylene propylene random copolymer except 
having used [eta]: 1.7 dl/g, molecular-weight-distribution:1.7, iodine number:0.8, and the following [ degree-of- 
crystallinity:1% ] ethylene content60-mol % and propylene content:40-mol%. The evaluation result was shown in 
Table 1. 

[0050] In example 5 example 3, except that the carbon number of an alkyl group used the thing of 12-15 (the 
product made from MITECS; LIALCARB-SR -1000, trade name) as dialkyl carbonate, it carried out like the example 
3. The evaluation result was shown in Table 1. 

[0051] In example of comparison 1 example 1, it carried out like the example 1 except having used purification 
mineral oil OOONs; the FUJI KOSAN, LTD. make, trade name) instead of dialkyl carbonate. The result was shown in 
Table 1. 

[0052] In example of comparison 2 example 1, it carried out like the example 1 except having used dlcarbonate ([1, 
5-screw (n-heptyloxy carboxy)-3-methyl pentane]) instead of dialkyl carbonate. The result was shown in Table 1. 
[0053] 100g (PUREKI SOL 954; Japanese acrylic company make, trade name) of polymethacrylate system viscosity 
index improvers of example of comparison 3 marketing and 100g (ORUFUYUSU M-1210; the Mitsui Petrochemical 
Industries, Ltd. make, trade name) of commercial OCP system viscosity index improvers were mixed, and the sample 
was prepared. The result was shown in Table 1. 
[0054] 
[Table 1] 
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